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Abstract. Nowadays competition has been spread to supply chains, instead of individual
enterprises. Therefore, beside evaluation of enterprise’s capabilities to manage business
processes, it is important to assess capabilities for business process management at supply
chain level. The purpose of the research presented in this paper is to point out the necessity of supply chain management maturity in implementation of best practice. Research
methodology is based on supply chain management maturity models. Application of the
Delphi method enabled usage of maturity model, adapted to the enterprises in Serbia. The
value of the research precedes from unique combination of best practice elements for the
assessment of supply chain management maturity level. The research results show that
best practice elements are not very popular in the enterprises in Serbia. All enterprises are
at the second and third maturity level. Bearing in mind that everything has to be improved
continually, maturity models, proposed by different authors can be further developed by
including certain statistical tools. The original contribution of this paper and its practical
implication refer to including statistical tools, hierarchical cluster analysis and correlation, into maturity analysis, thus enabling creation of framework as a road-map for the
improvement of supply chain management maturity.
Keywords: process management, supply chain, maturity, best practice, correlation analysis, cluster analysis.
JEL Classification: M11, M21, C10.

Introduction
Process-oriented organization, which observes the entire enterprise as a complex process, facilitates response to customers’ requirements and maximisation of added value.
At the same time, it increases reliability and speed of response to changes in the environment. Enterprise management is accomplished through process management, as
Copyright © 2016 Vilnius Gediminas Technical University (VGTU) Press
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continual process of monitoring, measuring and analyzing process performances, and,
based on that, through process improvements. Some of process orientation benefits
are: identification of “process owner” who is responsible for the process from start
to finish, avoiding the traditional fragmentation of responsibility, fulfilment of final
users’ requirements (assuming that each process has a user), better communication and
understanding of the requirements (by establishing the limits of the process), lower suboptimization risk, lower cost and shorter time of process realization.
Due to the fact that benefits from process orientation are significant, at the end of the last
and especially at the beginning of the twenty-first century, new perspectives of process
management have been opened and great number of models, describing process management maturity, appeared (Zairi, Ahmed 1999; Humphrey 1988; Gulledge, Sommer
2002; Maull et al. 2003; Fisher 2004; Hung 2006; Curtis, Alden 2007; Hammer 2007;
Rosemann, De Bruin 2005; Van Looy et al. 2011; Rosemann, Vom Brocke 2015; Lindemulder 2015). Most of the introduced process maturity models are based on “staged
sequence of levels” (Röglinger et al. 2012) and as such are very similar to each other
(Andjelkovic Pesic 2009). If slight differences between them are neglected, all business process maturity models describe an evolutionary improvement path that leads an
enterprise from the state of immaturity, with inconsistent activities and processes, to the
state of highest maturity, with disciplined activities and processes. In this sense, it may
be said that business process maturity models incorporate levels of maturity that are
associated with the severity of process impact, the ability to monitor and control them
and the possibility to influence their improvement. One of the important characteristics
of those models is possibility to point to the critical aspects of business process over
time. Beside authors who have introduced or recommended certain models for maturity measurement, there are, also, a lot of them who have used those models in order
to identify maturity level of business process management (Ambastha, Momaya 2004;
Sommerville, Ransom 2005; Wu et al. 2006; Lee et al. 2007; Neubauer 2009).
However, the most of process management models refer to the enterprise level (Janjic
et al. 2015). Bearing in mind that in modern, global economy competition mostly takes
place between supply chains instead of individual enterprises, it is preferably to identify,
measure and improve maturity at the supply chain level. Realizing the importance of
supply chain maturity, certain authors have formulated and implemented models they
considered appropriate (Lockamy, McCormack 2004; Jaklic et al. 2006; Vaidyanathan,
Howell 2007; Netland et al. 2007; McCormack et al. 2008).
The usefulness of the formulated models for supply chain maturity assessment has been
confirmed in practice. For example, Bowersox et al. (2000) claim that supply chain
performance may be improved by increasing supply chain maturity, if supply chain maturity is observed as the level of adoption of modern collaborative and integrative supply
chain practices. Collaboration and integration are, also, in the basis of conclusions of
Fawcett and Magnan (2002), who claim that collaboration and integrative mechanisms
for enhancing coordination are reasons for higher maturity level of supply chains. Some
authors (Lockamy, McCormack 2004) have been trying to identify the relationship between supply chain maturity and certain variables. They used linear regression analysis,
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which confirmed that supply chain management process performance is strongly related
to its maturity. Precisely, the results especially indicate maturity effects on performance
measures such as cycle times and inventory level. The research conducted in Brazil
has indicated positive statistical relationship between supply chain maturity and performance, with the note that the impact of deliver process maturity is greater compared
to the other supply chain processes (McCormack et al. 2008). Arzu Akyuz and Erman
Erkan who have been studding other authors’ research results concluded that there is
direct correlation between maturity and supply chain performance, but also that “literature is still in search of maturity models and roadmaps” (2010: 5148). The results from
different continents, cultures and industries included in global investigation concerning
maturity, “confirm the applicability of business process orientation concepts to a wide
range of companies” (McCormack et al. 2009: 812) and effects the maturity has on
performances, since business process orientation concept may be extended to the supply chain level.
The following pages will demystify supply chain management maturity, and point out
its similarities with business process management maturity. This is followed by the
analysis of few supply chain management maturity models and the presentation of the
hypotheses and the model for supply chain management maturity assessment, adapted
for the application in the enterprises in Serbia. Based on the data gained through empirical research and application of certain statistical tools, such as ANOVA, correlation and
cluster analysis, the last part of the paper includes discussion and assessment of supply
chain management maturity level according to the application of the best practices. The
conclusions section summarizes the positive and negative observations and indicates the
topics for the future research.

1. Process vs. supply chain maturity: phases and characteristics
According to de Bruin’s model (2007), the level of maturity is determined by the qua
lity and presence of certain factors. Based on the Delphi study conducted by the same
author, as the most significant factors are identified: Strategic alignment, Governance,
Methods, Information technology, People and Culture. The extent to which those elements are developed and present in an enterprise determines the maturity level. Precisely, the enterprise may be in one of the following states (McCormack et al. 2009): silos
(enlightenment), tactical integration (stabilization), process orientation (standardization),
optimized enterprise (systematization) and intelligent network (optimization).
If it is accepted that “the supply chain includes all enterprises that directly or indirectly
contribute to the achievement of customer requirements” (Chopra, Meindl 2009: 5), then
it may be said that processes within each enterprise are involved in meeting the demand
of customers (internal, within the supply chain, or external, outside the supply chain).
Therefore, business processes of every enterprise, which is a member of supply chain,
are part of larger processes that take place within the chain. Today, in highly competitive
environment, global supply chains are an inexhaustible source of competitive advantage
for enterprises they consist of. Therefore, it is very important that business process
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maturity of an enterprise is followed by maturity of supply chain that it belongs or vice
versa. For that reason, concerning process management focus becomes wider, including
supply chain maturity, and not only enterprise maturity. Those two levels of maturity
observation are presented below, through the phases they involve.
1. Managers’ awareness about the importance of process approach is necessary to embark the enterprise on the road to achieve maturity. Top management awareness and
support are important, but process identification and performance measurement assumes spreading this awareness through the enterprise. Key processes are defined and
documented, but the inconsistency that characterizes this phase is main constraint for
the next step towards business excellence (Maull et al. 2003). There are no defined
process measures and practices that would be applied systematically. Therefore it
might be said that enterprises are in the state called silo. At supply chain level there
are also no structured and standardized practices. Since process orientation is missing,
horizontal supply chain processes are not identified and supply chain management
costs are high (Lockamy, McCormack 2004). For these reasons, this level is usually
called ad hoc level. The only reason why supply chain or enterprise in this state may
provide certain results is effort of individuals, which usually is not long lasting. Leaving this state involves initiating some changes.
2. Implementation of process approach in the enterprises actually begins at the second
maturity level, because, beside key processes, other business processes are identified,
their inputs and outputs determined, as well as the methods and procedures for their
realization. Higher process maturity level means higher process stability or less variation, and consequently easier prediction of the results (Huffner 2007). At this level
very important is to determine managers’ responsibilities, and especially identification
of process owners (Palmberg 2010: 109). However, at this level, employees’ training
is still missing, and therefore performance measurement is only periodical and partial
(Röglinger et al. 2012). Therefore, it might be said that enterprise is in the state called
tactical integration. At supply chain level, basic processes that connect participants
are defined and documented, which is the first step towards stabilization. Due to the
fact that processes are identified, this level is marked as defined. Process identification
necessary for overcoming functional silos, but supply chain management costs are
still high (Lockamy, McCormack 2004). In this state supply chain performances are
more predictable and customer satisfaction higher, but still not enough or far from
the values that can be reached.
3. For proper integration, it is necessary to provide standardization and synchronization,
in order to implement best practices to all processes. If standards are established, not
only when it is about procedures, tools and instructions, but also when it is about
employees’ behaviour and communication, then standardization is the introduction
for the culture change process (Alibabaei et al. 2010), because peple must try to fit
as much as possible (Arsanjani et al. 2015). In this phase the enterprise is in the state
called process orientation, since all processes are identified. Links between supply
chain partners are stronger and cooperation is based on sharing common performance
and process measures and goals between the partners. Due to those facts, in this phase
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supply chain is usually called linked. Costs of supply chain management are decreasing (Lockamy, McCormack 2004) and continual improvement at process level inside
all supply chain partners leads to customer satisfaction.
4. Establishment of Statistical process control is condition for providing process stability
and increasing its capability. Hence, due to its implementation processes are consi
dered as managed. At this maturity level the enterprise is viewed as a network of processes and is labelled as optimized. Standardization in form of best practices spreads
over the supply chain. All partners use the same measures and management systems,
which leads to integration and collaboration through the supply chain. However, even
more important is the fact that suppliers and customers, as partners in supply chain,
cooperate on the process basis. Actually, connections between suppliers and custo
mers are horizontal, meaning that process is continued from the first supplier till the
last customer in the supply chain, without any interruptions. Performances of supply
chain processes become predictable. Supply chain management costs are significantly
reduced (Lockamy, McCormack 2004) and continual improvements at supply chain
level increase customer satisfaction. It may be said that at this level cooperation develops into collaboration, which means identification with the group of partners, free
sharing of information, as well as great distance from enterprises outside the chain
and no distance from the chain members. This further means that at this level supply
chain is integrated.
5. The characteristic of the enterprise at fifth level is continual improvement through
incremental and radical changes, so it may be considered as optimized. At this level,
performance measurement and management is performed systematically and collected
data are analysed quantitatively and qualitatively. Results of analysis are used for
continuous, proactive process improvement. Therefore, optimization is provided at
the enterprise level. Since processes are managed at the value chain level, the enterprises at this level are called intelligent networks. At supply chain level there is
trust and mutual dependency as the glue holding the supply chain partners together
(Forslund, Jonsson 2009). Process performance and reliability of the integrated supply
chain are measured with the same measures and investments in improvement of the
entire system are joined (Lockamy, McCormack 2004). Considering strong connections between the enterprises in supply chain, one can get the impression that single
enterprise is extended to its suppliers and customers, meaning that there are no strict
boundaries determining where one enterprise’s activities and processes finish and
some others’ begin.
As it can be noticed, maturity of supply chain depends on maturity of enterprises involved into the chain, but also on their mutual alignment. In any case, process maturity
is the foundation for process-oriented organization and supply chain integration since
processes take the central role in it (Jaklic et al. 2006). Therefore, in order to reach
higher level of supply chain maturity, enterprises which constitute it have to work as a
team with activities integrated through cross-functional and cross-enterprise processes
(Radosavljevic 2015).
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2. Research framework, hypotheses and methodology
McCormack and Johnson (2002) have explained the importance of assessment and
improvement of supply chain management maturity claiming that “the supply chain
management journey is a difficult one, and without a map and a compass, it is impossible”. Model that describes supply chain management maturity represents kind of map
or dashboard for keeping the chain at wanted course.
Some authors (Lockamy, McCormack 2004) suggested that for supply management maturity researcher may use some models for business process management maturity. This
is confirmed in previous analysis of process and supply chain management maturity,
which indicated that those two concepts are connected and conditioned (Radosavljevic
2015). In order to choose the model for supply chain management maturity assessment
and improvement that would be applicable for the enterprises in Serbia, few existing
models have been analysed. They are: BPMMM formulated by Rosemann and de Bruin
(2005), SCMAT model proposed by Netland et al. (2007), S(CM)2 created by Garcia
(2008) and SCPM3 offered by de Oliveira et al. (2011).
Rosemann and de Bruin have proposed a methodology and outlined the main phases of
development of maturity management model, which can be applied in any enterprise.
The methodology they have proposed is based on Business process management and
Knowledge management (De Bruin et al. 2005). According to those authors, success
factors of business process management are: Strategic alignment, Governance, People,
Methods, Culture, and Information technology. On the other hand, those factors are
influenced by knowledge management capability, including: lessons learned, knowledge
documents, data, and expertise. This model is embedded into a great number of maturity
models at the enterprise level, but may be also used as framework for the assessment
and improvement at supply chain management maturity level.
SCMAT model represents some kind of test, which is actually its full name – Supply
chain management assessment test. In order to assess maturity, Netland et al. (2007)
suggested 50 best practices that are evaluated regarding maturity, which they have separated into the seven categories: Strategy, Control, Processes, Resources, Materials,
Information, and Organization. As one of the sources for gathering best practices they
used the European Foundation for Quality Management’s (EFQM) Excellence Model,
which represents a framework for achieving sustainable excellence based on best practices in quality issues. In that way they have established relationship between maturity
and excellence or quality management (Boskovic, Radosavljevic 2015).
S(CM)2 is acronym for Supply Chain Capability Maturity Model proposed by Garcia
in his dissertation A capability maturity model to assess supply chain performance.
In this work Garcia provides a roadmap for enterprise improvement, but also tools to
support the improvements. His research is based on the Delphi method. As a result of
this method certain factors stood out from the rest as the most important and they are:
Suppliers, Production Systems, Inventory, Customers, Human Resources, Information
Systems & Technology, Performance measurement Systems (Garcia 2008). Those factors represent different views of the business in modern conditions.
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De Oliveira et al. tried to answer the question “What best practices are fully matured
and in use at what maturity level?” (De Oliveira et al. 2011: 201). The model they have
used, Supply chain process management maturity model or SCPM3, includes 90 indicators of supply chain management maturity grouped into 13 categories: Demand management and forecasting, Strategic planning team, Strategic behaviours, Procurement
team, Supply network management, Production planning and scheduling, Distribution
network management, Order management, Process governance, Foundation building,
Responsiveness, Collaboratively integrated practices, and Customer integration.
With the arrival of foreign companies to Serbia, their managers have begun to convey
the experience of supply chain management, including new techniques and management
principles, from their parent companies. The intention of the authors is to point out the
significance of supply chain management maturity and to present and analyse the application of the best practices in supply chain management in Serbia.
Due to the fact that enterprises from Serbia have to cooperate with the partners from
other countries, especially from the European Union due to the accessing process, but
also that they have to face the competition from developed countries, quantification of
supply chain maturity is an important issue. Precisely, through supply chain management maturity analysis enterprises from Serbia have an opportunity to benchmark performance measurements and process improvement actions with the ones used by their
present and potential partners (McCormack et al. 2008).
Benchmarking of the mentioned models is presented in the table below (Table 1). This
table contains main elements of those models, indicating similarities, which will be the
basis for realization of the Delphi method, in order to adapt presented models for the
assessment of supply chain management maturity in Serbia.
Development of supply chain maturity management model is considered as key for
creating an improvement map, which will enable enterprises from Serbia to fit better
into supply chains, usually combined of enterprises from different countries. In order to
change supply chain maturity management model, to be appropriate for the enterprises
in Serbia, in sense that they will be able to evaluate their supply chain activities and
their contribution to the supply chain they belong to, the Delphi method was used.
Usage of this method for the adaption of presented maturity models is not unusual, since
some of previously mentioned models, but also, a lot of others, were transformed more
or less in order to be adapted for the implementation in certain countries. Usually, this
transformation was necessary when those methods were implemented inside developing
countries. For example, Garcia and Giachetti (2010) used knowledge and expertise of
participants in order to develop a supply chain maturity model so that Mexican enterprises could be able to evaluate supply chain operations and develop road-map for the
improvement.
The Delphi survey is a group facilitation technique, based on an iterative multistage
process, with the objective to transform opinion into group consensus, bearing in mind
that individuals that will be affected directly by the decision to be made, “are more
likely to become involved in the Delphi process” (Hasson et al. 2000: 1010).
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In this case, Delphi method realization involved 92 experts in supply chain management
field. After the consensus was achieved in over 90% of the items, they were included
into the questionnaire (Landeta 2006).
Based on the responses of the participants and achieved consensus, as well as, bearing
in mind specificities of doing business in Serbia, the authors propose modified model,
named Supply chain maturity development model – SCDM2. The name of this model
should indicate that supply chain maturity has to be developed during time and not
reach in short term, but also that it is intended for enterprises in Serbia, as the country
that is still in transition or developing country. The modified model is show with other
maturity models in Table 1.
Table 1. Benchmarking of supply chain management maturity models
BPMMM
Strategic
alignment

S(CM)2
Inventory

SCPM3

SCMAT

SCDM2

Strategic planning team

Strategy

Governance Human resources

Strategic behaviors

Organization Leadership
and culture

People

Suppliers

Procurement team

Resources

Methods

Production systems

Demand management and Materials
forecasting

Suppliers
and inventory

Culture

Customers

Supply network
management

Information

Processes

Information
technology

Information systems &
technology

Production planning and
scheduling

Control

Customers

Performance
measurement systems

Distribution network
management

Processes

Information
technology

Order management

Strategy
and planning

Human resources

Performance
measurement

Process governance
Foundation building
Responsiveness
Collaboratively integrated
practices
Customer integration

In order to test proposed model, empirical research has been conducted. Questionnaire
was sent to 600 randomly chosen enterprises (who indicated that they belong to certain
supply chain during pre-research), and 132 completed samples were returned, which
means that response rate is 22%.
The most of the enterprises that were not willing to participate in this research claimed
that they are not familiar with maturity concept and supply chain best practices or that
they have not adopted process orientation, at all. Since process orientation is condition
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sine qua non not just for development, but also for sustainability of enterprises in XXI
century, there is a doubt that one of the reasons for Serbian enterprises lagging for foreign enterprises is precisely the lack of process orientation.
The questions used in this model are mostly based on best practices, where “best practices describe the state-of-the-art of how to perform a business” (Van Landeghem, Persoons 2001: 254). Best practices were used with purpose to provide benchmarking.
Precisely, this kind of benchmarking allows enterprises to identify the extent to which
best practices are used, as well as to identify their effectiveness based on the key metrics
(Netland et al. 2007). Best practices used in the researches of the mentioned authors
were collected and presented to the managers during pre-research phase. Based on their
judgement on usefulness of those best practices in the environment they operate in, as
well as based on capabilities for the application of those best practices, 80 issues were
chosen and grouped into 8 categories (as it was shown in Table 1, under the SCDM2
model).
Initial assumption of this model is causality, meaning that the elements included in
model influence each other, but also have influence on performances of the enterprises
in supply chain. The leading idea is that implementation of those best practices should
provide improvement in four main competitiveness dimensions: flexibility, time, qua
lity and cost.
First hypothesis concerns differences between maturity levels in application of the best
practices. It is formulated in the following way: There are no differences between maturity levels in application of best practices, meaning that all practices are equally
represented. The second hypothesis includes connection between best practices and is
formulated as: Best practices applied in the enterprises are mutually connected, meaning that there is high correlation between implemented best practices. For testing of
those hypotheses, ANOVA and correlation analysis (Dasic 2012) as statistical tools
have been used. For creating framework for the supply chain maturity improvement,
Dendrogram, as a result of hierarchical cluster analysis, has been used.
Table 2. The explanation of grades in maturity assessment process
Grades

Explanation

1

Never or does not exist

2

Sometimes or to some extent

3

Frequently or partly exist

4

Mostly or often exist

5

Always or definitely exist

Source: Netland et al. 2007

For grading of the enterprises in the sample five-point Likert scale has been used (the
explanation of the grades is given in Table 2). Those grades should indicate to which
extent the enterprises in certain supply chain use previously identified best practices.
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3. Maturity assessment: research results and discussion
Analysis of variance has been used to provide the answer whether there are differences
between the observed groups of best practices (8 groups, presented in Table 1, under
the SCDM2 model). ANOVA has shown that first hypothesis should be rejected (significance is less than 0.0001), meaning that there are differences between maturity levels
in application of best practices grouped in eight categories (Table 3).
Table 3. ANOVA results for the groups
Sum of squares

df

Mean square

F

Sig.

6.779

.000

Between groups

1739.136

7

248.448

Within groups

38407.818

1048

36.649

Total

40146.955

1055

Since there is difference between maturity levels of the observed groups of best practices, in the next step the sum of the scores for those groups has been calculated in order
to determine maturity level for each of eight groups. Maturity levels for groups are
based on the sum of scores of all entities. Minimal possible score for a group is 1320,
while maximal possible score is 66001. The limits between maturity levels are determined based on the interval mean. Therefore, the lowest, first level can have maximal
score 1980, the second 3300, the third 4620, the fourth 5940 and the fifth 6600. Since
minimal total score for the groups in the sample is 2964, and maximal 3442, it may be
concluded that observed groups are positioned at the second and third level (Table 4).
Table 4. Centroids by maturity levels for the best practice groups
Maturity levels for the best practice groups

Centroid

N Std. deviation Minimum Maximum

2

3110.6000 5

139.70433

2964.00

3258.00

3

3377.6667 3

60.86323

3321.00

3442.00

Total

3210.7500 8

176.96307

2964.00

3442.00

In order to identify whether application of different groups of best practices is mutually connected, correlation analysis has been performed. This analysis in the most cases
confirms the second hypothesis that different groups of best practices are mutually
connected, meaning that there is high correlation between implemented best practices.
The highest correlation has been observed between the following groups: Human resources and Suppliers and inventory (0.575), Human resources and Leadership and
culture (0.5687), Human resources and Strategy and planning (0.506), Leadership and
culture and Suppliers and inventory (0.481), Processes and Customers (0.330), Strategy
and planning and Customers (0.273).
1

Bearing in mind that the sample included 132 enterprises, that there are 8 groups of questions addressing to each group of the best practices, that each group included 10 questions and that the
minimal grade is 1 (Table 1) the minimal possible score for a group is calculated as a product of
132 enterprises, 10 questions and grade 1, which is equal 1320. The same was done for the maximal
possible score, which was calculated as a product of 132 enterprises, 10 questions and grade 5.
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With the same purpose, in order to determine connection between the groups, grouping
of the observed groups has been realized. Cluster analysis is the method of multivariate analysis and serves for the classification of objects according to their characteristics
(Everitt, Hothorn 2011). Apropriate method of clusterization, which has been implemented, is hierarchical cluster analysis. Hierarchical procedures involve the construction
of a hierarchical structure resembling a tree (Kothari 2003).This method, in contrast to
the k-means cluster analysis, does not require a large sample. As a criterion for linking
the observed groups, Between groups linkage has been used, and as a measure of the
distance, Squared Euclidean distance.
As a result of hierarchical cluster analysis and correlation coefficients, framework for
the improvement of supply chain maturity has been created (Fig. 1).

level 2

level 3

Suppliers and
inventory

Leadership
and culture

Performance
measurement

Strategy and
planning

Processes

Customers

Human
resources

Information
technology

Fig. 1. Supply chain management maturity improvement framework

Gray line in this figure divides two maturity levels, the second and the third, showing
that Suppliers and inventory, Human resources, Strategy and planning, Processes and
Information technology are at the second maturity level, while Leadership and culture,
Performance measurement and Customers are at the third maturity level. The thickness of the lines that connect mentioned groups of the best practice should indicate the
strength of the relationship between them (thicker line means stronger connection, based
on correlation coefficients).
Similarly like for the groups of best practices, maturity score for the enterprises has
been calculated by summing all variables (groups) for each one of the 132 cases of the
sample. By using the same principle, minimal possible score for an enterprise is 80,
while maximal possible score is 400. Total scores for the enterprises in this research is
between 143 and 265. The limit for the lowest, first level is 120, for the second 200,
for the third 280, for the fourth 360 and for the fifth 400. Based on the results presented
in Table 5, it may be concluded that observed enterprises are positioned at the second
and third level (Table 5), and that there are no enterprises at the first, fourth and fifth
maturity level.
Table 5. Centroids by maturity levels for the enterprises
Maturity levels for the enterprises

Centroid

N

Std. deviation

Minimum

Maximum

2

178.1500

80

14.20474

143.00

199.00

3

219.8846

52

17.49023

201.00

265.00

Total

194.5909

132

25.68659

143.00

265.00
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In order to identify which groups of best practices are leading and lagging for the enterprises at the second and the third level, the average total score for the specific maturity
levels of the enterprises have been calculated. This, actually, is analysis of those two
groups of enterprises (at the second and at the third maturity level) for each of eight
groups of best practices (Table 6). The first observation is that average total score for
all best practice groups is higher for the enterprises at the third maturity level, which
is expected.

Maturity
levels

Total

2
3

Performance
measurement

Information
technology

Customers

Processes

Suppliers and
inventory

Human
resources

Leadership and
culture

Strategy and
planning

The best
practice groups

Table 6. Average values of the best practices groups for the enterprises by maturity levels

Mean 20.6000 23.2625 19.1375 19.2875 23.2500 24.1500 23.8000 24.6625
N

80

80

80

80

80

80

80

80

Mean 28.0962 30.4038 27.8462 27.3269 26.8846 26.7115 25.7500 26.8654
N

52

52

52

52

52

52

52

52

Mean 23.5530 26.0758 22.5682 22.4545 24.6818 25.1591 24.5682 25.5303
N

132

132

132

132

132

132

132

132

The observation, which is more important, is that the lowest average total score for
the enterprises at the second maturity level have Human resources and Suppliers and
inventory, followed by Strategy and planning, while the lowest average values for the
enterprises at the third maturity level have Information technology, Customers and Performance measurement. This means that the main limitations for reaching the third maturity level, for the enterprises at the second level, are the best practices under Human
resources, Suppliers and inventory and Strategy and planning. On the other hand, for the
enterprises at the third level, the main limitation for reaching the fourth maturity level
are the best practices that concern Information technology, Customers and Performance
measurement.

Conclusions
The goal of continual improvement under maturity models is transferring the philosophy
of process improvement from process level to an enterprise level and furthermore to
supply chain level. Though maturity models are useful for the improvement of mana
ging and achieving results, as their limitation might be considered the fact that they do
not offer a methodological approach the managers could use as a guide for achieving
higher maturity levels. However, when used along with the statistical tools, such as
correlation analysis and hierarchical cluster analysis, maturity models may be used for
creating a framework or some kind of road-map for overcoming the limitations and
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for using connections between the observed elements. In this case, created framework
shows the level of maturity in using the best practices in supply chain management,
on one hand, and describes the relationships between those best practices, on the other
hand. Also, this framework facilitates identification of bottlenecks or limitations for
further improvement of supply chain management maturity. This qualifies it as valuable
framework for corporate leadership.
The positive observation is the fact that there is positive correlation between the observed groups of the best practices, meaning that implementation of one may withdraw
the implementation of other best practices. On the other hand, negative observation is
the fact that those connected groups of the best practices are not at the same maturity
level, meaning that those that are at the lower maturity level may be limitation for reaching higher maturity level. Anyway, the conclusion is that the most of the enterprises in
Serbia, according to the implementation of supply chain best practices, are the second
and third maturity level. This is not disappointing result, but certainly is the result that
should be improved in the future.
In that sense, the research presented in this paper may be used by the managers of
the enterprises from Serbia to evaluate their own supply chain operations and develop
improvement plans or frameworks. This could be a first step to make them suitable
partners for the enterprises from developed countries and facilitate their inclusion into
global supply chains. Practical implications of this paper refer to including statistical tools, precisely hierarchical cluster analysis and correlation analysis, into maturity
analysis and creating framework for the improvement of supply chain management
maturity, through marking the best practices that represent kind of bottlenecks.
One of the topics for the future research may be an analysis of the influence of foreign
companies, which increasingly conquer developing countries’ markets, in terms of expanding the application of best practices in supply chain management. Also, it would
be interesting to investigate and analyze if there is connection and dependency between
maturity of the enterprises in the sense of implementing the best practices in supply
chain management and the type of industry that enterprises belong. Finally, it would
be useful if the same research is performed in other developing countries, which could
confirm or demand the conclusions presented in this paper.
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